






















Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Improved energy production estimates by accounting for the wind shear
Wagner, Rozenn; Courtney, Michael
Published in:




Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Wagner, R., & Courtney, M. (2012). Improved energy production estimates by accounting for the wind shear. In
Proceedings of EWEA 2012 - European Wind Energy Conference & Exhibition European Wind Energy
Association (EWEA).
ABSTRACT ID:  468
Theme: RESOURCE ASSESSMENT  Topic:  Wind resource variations
IMPROVED ENERGY PRODUCTION ESTIMATES BY ACCOUNTING FOR THE WIND SHEAR
Rozenn Wagner(1)  (F)  (P) Mike Courtney(1) 
(1) DTU Wind Energy, Roskilde, 
Introduction
An estimation of the Annual Energy Production (AEP) is the basis for any wind energy project.  The AEP estimate is obtained by combining the wind
speed distribution measured at a proposed site with a wind turbine power curve, measured at the manufacturer’s test site. Even if the wind speed is
measured at (and below) hub height during the site assessment, the wind speed shear can significantly affect the AEP estimation, since the wind
energy available actually depends on the kinetic energy contained in the whole wind speed profile. Given the large variation in speed profiles from one
site to another and from one season to another, the kinetic energy estimated from the hub height wind speed is rarely truly representative of the total
kinetic energy impinging the wind turbine.
Approach
Main body of abstract
An equivalent wind speed concept has previously been introduced where the kinetic energy impinging the entire rotor disc is represented as a single,
equivalent wind speed (ueq). The use of this equivalent wind speed  has been shown to improve the power curve measurements as it accounts for the
variations of wind shear over the entire rotor disc. Clearly, this equivalent wind speed is a better representation of the available energy than the wind
speed at hub height (uhub) when there is wind shear. This method is now proposed in the revision of the IEC 61400-12-1, especially since wind speed
profiles can now easily be measured over the whole rotor span of even large wind turbines by using lidars or sodars. Probably, in the foreseeable
future, two power curves will be available for each wind turbine type: one traditional with the wind speed at hub height and one, independent of the
shear, with the equivalent wind speed.
The novelty presented in this paper is the use the equivalent wind speed also in the site assessment. It is shown that the combination of the power
curve obtained with ueq with the distribution of ueq measured at the assessed site results in a better AEP estimate than the conventional method
based on uhub.  This is because the AEP estimate using ueq accounts both for the shear occurring during the power curve measurement and the
shear at the assessed site. However, quantifying the distribution of ueq requires measuring the whole wind speed profile during the site assessment.
Conclusion
In the case where the speed profile has not been measured at the proposed site, it is shown that using a combination of the ueq power curve and the
distribution of uhub  results in errors in the AEP that depend on the respective shear at the proposed site and the power curve site. Without detailed
knowledge of the shear at both sites, such a strategy can not be recommended. With knowledge of the shear, an  AEP estimate based on ueq is
always preferable. 
